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0465-1044P 



IN THE U.S. PATENT AND TRADEMARK OFFICE 

Applicant: KIM, Joon Tae Conf . : 

Appl . No . : NEW Group : 

Filed: August 1, 2 003 Examiner: 

For: CHANNEL EQUALIZER DIGITAL TV RECEIVER 

USING THE SAME 

LETTER 



Commissioner for Patents August 1, 2003 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. 

§ 1.55(a), the applicant (s) hereby claim(s) the right of 
priority_Jb.as.ed on the following application (s) : 

Country Application No. Filed 

KOREA 2002-0045575 August 1, 2002 



A certified copy of the above-noted application (s) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fee required under 3 7 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 




P.O. Box 747 

JAK/ka Falls Church, VA 22040-0747 

0465-1044P (703) 2 05-8000 



Attachment (s) 



(Rev. 04/29/03) 



*V ^1 ^ ^ ^ ^ 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m sj y s. 

Application Number 



10-2002-0045575 



m m a m a 

Date of Application 



2002 £ 081! 0181 
AUG 01 . 2002 




1020020045575 #^ 2003/7/25 

[AHWS1 ^©1S§!AH 
[3BI?S] ^51 

[ssbsi 0001 

2002.08.01 
[^X||J^^f|] H04N 

ss] xh^ mm sxi a ois oist^ pxie tv ^<y:>i 

[ = §2| StESs!] Channel equalizer and digital TV receiver using for the 

same 

[SSJ ^ XI 2 XI- ^^alAF 

[SSeJSH] 1-2002-012840-3 
[CH£|°J] 

[CH£|°J3£] 9-1998-000022-1 

[Slr^lSe^em] 2002-027000-4 

[[H£|2j3E] 9-1 998-000279-9 

2002-027001-1 

[£§°l ^£S3|] 2J^EH 

S^SJI] KIM.Joon Tae 

[^eJs^&ls] 670927-1064011 

[?3aS] 449-908 

[^] 3Z>|£ S2iAI D\mm ¥S!01H^ 102-1101 

[^3] KR 

[^jA^^l S^? 

[^A|] X1I42S2J ^§0|| 21 & i?!, ^51 S X1I60SSJ 

oil s\m m^&H m s^euch cuaiej 

£J§[£ (oi) 



55-1 



1020020045575 

[^i^iis] 

[SMI] 
[S¥AH#I] 



#^ SiW: 2003/7/25 



20 
37 
0 



29 & 
1,103,000 
1. £2f AH • 



29,000 S 

37,000 S! 

0 2! 

1,037,000 a 

!A||AH(£S)_1S 
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1020020045575 %^ 2003/7/25 

3. SaL* #7]« ^R*}£S o]J£ jffl^HJE. -f^^V 

FFT« *}-§-^ ^ ^AHS, Jit} ^1 -f-s|- ^(Equalizing Range) -8: ^ 5^1 

£ 1 

^*Hr VSB, #-g- ^1^71 
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1020020045575 #3 2003/7/25 
^1 

*fl\t ^ oil- ol-g-tb 3*lli TV ^r^l7l {Channel equalizer and digital 

TV receiver using for the same} 

£ l^r £ 4^ ^ #*13 

S. 2fe «y<&3Sl VSB ^ *1^3 flH3 Hefloj ^JE. 

£ 45] (a) vfl^l ( e )^ LS ^3 ^ ^MH 

£ 5tt £ 13 LS y o^^- °l-g-tr ^ ^§^3 t^S. 

51 6^ 51 13 <33 5L^} Sfl^- Ji^3 ^oMl ^51 

51 7^: 51 13 ^171-^3 A oMl ^2. 

£ 8£ £ ^]7> 3-§-3^r 33!i TV ^713 °^ 4* ^ 

51^3 ^-S-^^l cfltr Jf Jl3 

100 : 200 : *fl\t 

210 : #3: 220 : ^fl^ 

230 : ^flM ^ 300 : Sfl^f J±#-¥- 

310,320 : FFT-t- 330 : -f- 
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1020020045575 %% 2003/7/25 

340 : 44i 350 : IFFPf 

400 : 7 &%r AA^- 410 : *\}^7) 

420 : ##7] 

<17> £ Ht^-Br VSB( vestigial side band) ^2 « c v ^# °l-§-*rfe 3*1^ TVS] 

<is> -f-^-, VSB «<H^3. ^^1^1 *| ^^tt TV cf^ ^S. #4 

*H t^I^I H^Tfl €*=h °l TI fl, ^IJltt ^ Inter Symbol 

Interference ; ISD^^l ^U) sfl^H #31 °M °l-n-S ?_Hj-|- ^^31 

<19> VSB «<H^ ^ ^4 ^A}^fl.g- <^ ^7loflA-l 7H> 

t\jL ^\"4. ^-S[7}S.^ wl^d^ ?l^r ^-^-71 (Nonlinear Decision Feedback 

Equal izer)7> &T=h #7l «1 ^ ^ f^M^r <8*H*1 

# ^ <g#^l LMS(Least Mean Square) 1hlie|#-§- >M-g-*r7l nfl-g-ofl <^#2Efe 

<20> ne-m- *fl^ sfl^-oi ^ev ^ o-, ^ ^-71 o§Qe| #7$ ^7}2) 
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1020020045575 2003/7/25 

°1 ISI* S.^ *IM*r*l ^ <##°]>\^ ^ ^ v ^ ^fl^l €■ ^S}-7> 

« ^-f #7l ul>*d^ ^ ^^M^ ^^(Decision Valued ^ 

S)^ ^ ^ ^SM3 #^o] ojg).^^ Qj^oi *3 (Error 

Propagation) <r $14. 3=tr, ^ ^iofli=. ^ 

*n\a^ ^-^7> <&3Ltm *}v]^s. ^7)^ *>*i ^t\jL MS ^ 

^1* SL°m #31 °1 Sa4. 

<21> ^-71 til^^ *fl$ ^S|-7l<2}- ^ X|# ^-f<^ 4^ 

$3, f^H 7H> -g- 7}x]JL 1-^-2-^ *H<?1 ^^(main path) 1 ?]: #7^JL q-^ 

*1 ^i^l sfl^SRr ISI ^-§- *fl7lSRr ^-2.5. ^*r7l *fl-g-ofl 

o>qjl Al£ *fl^4 ^-ol xjflol $x)7\ £*Kr -g-^M 

^, <y*fl ^7]7\ ^-^oi 5^ #7) = afl<a ^7l ^ 

°fl M^^r *fl^ ^13^ €-S-tf 3°-^ °1 ^7l7> *M ^-f ^ 4 

<22> SE^-, Xl^-Sj- TV-§- ^^ti^ 7$o. ^^7.1#ol Dfl o. nl^Tfl ^ ^ 

(10.76 MHz)5L ^-^>fe Al^> ^ 7] o\ ]X \ ol^Tll ^ ^5. Al^># 7}*)JL »cH 

^ 4^5- ^lSS^-Ei ^ Ajjr^ 4^*>7l ^sl]A^ Al^l- f-^7121 ^B]5l ^ 

°l7V ^ 71^0.5. ^i^ s)^ 4^ ^ sl 0 ! 0 ) th4. °}^ B A slesi ^1^4 
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1020020045575 #^ 2003/7/25 

<23> ^^s] s.^^ VSB y o v ^ ^€ ^1^-4 TV *flv^ -f-^-l- ^s^r 03 °4 

°1H ^rDt^, %sL2\ n ^^£21 ^1 71 oil tH 1 - ^ 

^ ^ $1^ *fl\i ^ ^ oil- ol-g-^V cl^^ TV ^7l« *)l^ofl 5^. 

<24> t^s} H nfs. ^.^^ 4^ ^s. ^lm^HJE ^-s\-7) #33 tHl ol b1 Hell 

<9 ^7i^ £je^ ^>fe *m #*i ^ °i# ^l-g-tb 

^ TV ^J7lt afl^^l SZcf. 

<25> ^-7]^ ^ ^ ^7] ^tr a. Sj-^ofl *fl^ f-sf 

LSCLeast Square) «o v ^3 *fl\i M^l* ^f-Sfl ^^^fl^# ^JI Hi- 

ISI7} ^7l£l£^- ^ls. 5/8 (zero forcing) a <H13 ^Sj-7l« ^sHr 

<26> -S- ^3 S CfS- Cff^^o] pflo] ^7). Al7_>^ 0_S- ^Rr ^ ^ 

^^JE *flvg -f-^71 #^3 cflolE^I Sefl'y ^71^ %VaJ- oj^*V ^Eflo] ^ o. 
t^S.Mj , A] 7} ^7}7} 7>XU 54^ ^^(<^m ^71 #^3 C-1H 

B\ *Z)}<$*\ ^7)7]. nflcl ^^6\} ^ 7.}^ ^SLsL*] I^^Rr E5fl°J <Hl &| )* ^-T5} 
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1020020045575 ^7}: 2003/7/25 

<27> #7)4 Jf-^-g: ^3 ^ofl rtfs ^ *v*j^ ( jg. 

4tr ^ ^JlS^-Ei ^fl^S] oj^^ -g-^ *fl^ -ft-^r 

^*1» #3*Hr ^ ^-*f4, ^"71 ^A] A]^ 0.^-0. ^ 

^ ^^HH u]^ ^al*V ^Aij^o] ^ Aj-^ p( n )^- ^x^fe aJ-Jt aJ-^ 

49 ^^IJ^ 7>7l^ Q^^cq Aj-7] Aj-Jr ^t^H 

^«fl tflfe *fl^ 71 °1^ H3l<y^ ^ ^fl^4 

Aj-7] *flV| ^^-oflAi ^7fl ^A) ^Sj-o) Jg-^-g. ^ 

^ W^-S. ^ O.JL tbcf. 

*ll 1 FFKFast Fourier Transform)-*^, -$7] ^ ^*.d\]/<] ^^s) *fli=| oj^^ 
^^Hr #W^r 2 FF'Pr^f, Aj-7] 

FFT-T"^] a: | #3€ <^ ^ ifl^-g- Aj-7] foflAj Als* Ol-g-*^ 

il^sRr 44i ^7l<4, A 0 v 7 i 4^ ^.^ 7l o)iA-i ^4^ aij:^. cfA] 4 

# <8^o.S ^^4*f^ IFFT-^5. ^5)^ ?A^r a^o S *Vc)-. 

<30> A o V 7l Sfl^- iiAj.«.^ ^A]S]^ AJ^O) 0] O) B\ M-Wf-Qr o] ^ cfl o] E-| ^olf 

^l^^i 2x FFT» 7>^?fl *>fe lx — 2x ^^-71 4, ^7l ^ ^^Lofl^ oj 
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1020020045575 ^ 2003/7/25 

^ -§-<iM- 2x FFT o 5j-o. s ^ ^ ^ 3fl^7l£}-, #7l lx ~> 2x 

^7)9] 2x c-flolE^ 1-^-^- £:&*Rr 1 FFT^-sq-, #71 0?M *ti^ 
M ^ -§-^# ^r^Hr <8^°.S. 2fl 2 FFT-T-2}-, #7l 2 FFT^-Sj 

^ ^ #^ ^S}^ d)*^ ^#*Kr ^± ^#7]<4, *flv| 

#3*Hr R0M4, #7l ROM^ *fl 2 FFT-r-S] ^ ^ s^Sbt- ^ #*Rr 

^7]fih #7l 1 FFT-?-°fl*| ^ ^Nd CflolE^ 4^ #^^32f # 

#^3M: °J ^ AS ^^SRr IFFT-t-^-, #7] IFFPM f^^Ej lx 

cflolE^ ^#SKr 2x — lx ^«-7lS ^ £l 3} ^ ^j-d-. 

<31> M^ofl ^ *fl^ ^ #*l±r #71 ^ Sfl^- i#^-Sl #^O.S.^-Bl 3g.#X\ 

^€ ^-8- 4 #7) ^ 2fl ^ Ji#^H #^5l^Al^>^^ Aljrofl if-Sl 

°i ^ #-ff ^1" #^§- *ll7lSHr ^7l^-» Dl 5L^H ^ 

3fe 3* ^ii *lcf. 

<32> #7] #-g- aflT^fe #71 *flvg Sfl^- J±#^-°l #^^JfEi ^ ^o>^ ^#^f 

^ "g-^1 3-^-1- «fl^*Hr °fl#7l<q- ( #71 ^ Sfl^- J±#^-<*) 6.3.^- 

-a- tb^f. 

<33> #7l #-g- ^T^fe *^7l7_> §-°H*r ^#JL», cflolEi ^Hl^r #^-<>l ^ 

€ #^3M: #^*H t^5fe ^^71^, #71 fifl^- j£#^Sl # 

3 SL3.^B\ #71 ^^71^1 «H ^^-aV^ ^1 1 ##7l<2}-, #7l ^ 1 
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1020020045575 #^ oj*}: 2003/7/25 

°fl^«Hr ^1^71^, ^-7] Sfl^- Jitf^ #3-2-5.^ ^-71 ^ ^ 

^-§-°l aflT^ Ajjr- °J^<>} ^ %^ ^"71 ^^7lS #^*Hir # 

^ ^^°fl 4^ *m ^-5)- ^Itt, ^ ^l^S^-Ei ^ oj 

€^ -§-#-§- *fl^ -fr^rfc o.^. ^ ^ # 

7] ^ 0.^.0. ^ <3 <*O.S ^1 ^sj.^ cgo^o]]^ 

# <3°^3. £^Rr ^fl^ iL^^, ^"71 5fl^ Sfl^- i^-a #^o.^«-E-1 ^-sf 

A l #-§~lr ofl^H ^7l *fl^ Sfl^ i^oflAi Al^> cgol Al^ofl ^ 

3<H ^ ^4 ^ ^1" ^ ^T^Kr ^-g- ^7i^-# if-^H ^3 

t^ojl oj-^. *flv| ^3}- ^11- oj -§-*]- c^jtg tv ^a] 7 1^ ( VSB >£2:£ 

€^ -§-#-§- *n\^ #^*Kr *im ^jm-. aj- 

7] ^ ^IJLSf -gr^ oJ^^S ^ ^^ofl^ 

^ iSfl^- .a^^, ^71 ^fl^ 2fl^ i^o^ El 
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1020020045575 #3 2003/7/25 

M ^€ ^-g-l: °fl^«H Sfl^- SL^^H Al^> Aljrofl 

3<H #-§-4 #ff- ^1- ^ aflT^Kr *fl7^4, 4>7l ^ TflTl 

iL^^f* ^5)^ 3# o. s W . 

<36> -a ^oj Cf= iE^-i- #2:$ ^Al^S.^ Aj-^ 

^-*n ?H4. 

<37> oi«v, #s^H £ ^H^l ^4 zl >£^H, £ 

^ofl -SLAl^ZL a ol^ofl £■ ^4 ^4 ^VM"^ ^Ja] 

oflSAi 41^51^ 3°H, °1?H1 ^<B^ ^71^- £ 7l^^ ^ ^ ^ 

£ 3-8-°l *H«:3*lfe &tt4. 

<39> £ 1^ o]^*]- ^rgofl nJ-S ^ ^ ^Al 

# A>olofl ^flf^ ^^(100)4 Aj-7l ^^-f-(100)# #*fl ^^fl^ol 7>efl^l 
TV ^1 ^JlS^El ^ Al^-g. ^*}7l ^tb ^sHr <8 3 ^^-S. ^^4. 

<40> Aj- 7 ] ^^«-(i00)^ 4f^3. ^^(110)4, -*7l 33. ^^(HO)-a- *4tV *1 

xv ^a] A] ^ x ( n )cfl ujlAfl ^-6. w ( n )^. 7>*>^ 7>AV7l(120)« ItfM, o]5l*»- «} 
^^o] 7>*M ^Aj-ji). TV Aljr y ( n )7). -2}-^ cg« *flvg ^f-sHfS °^€4. 

<41> Aj-71 cg<* ^ ^^]Jl. y(n)^-^-Ei ^£_(<$5g+ o. 

#)» ^*Rr *m ^^(200), ^^Hr <3 ^HH ^ ^^^-(200)^1^ <^sl 
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1020020045575 #<3 <Qx}: 2003/7/25 

*m °]-8-*H ^^(100 #^5]^ ^a] A]jro} *fl^ Sfl^ 

iL^Kr *im Sfl^r iL-^Hf (300), ^ ^-71 *flv| Sfl^- (300)^1 #^o.5.JfEi ^5}- 

*1 ^71 *flv| sfl^- iL^ o Uf(300HM Aj^V Al^oH 

o}^ ^ (Enhanced Noise)4 ^ ^ #-g- 

7^(400)3 ^^cf. 

<42> Aj. 7 ) ^ i^(300)^ ^7) ^^^-(100)1- **fl =t^1€ ^J- y(n)l- a]# 

cg^ofl^ ^2).^ c$<x ^^>^ 1 FFKFast Fourier Transform)^-(31Q) , <#7] 
^ ^Mm200HH *fl^ <y^i K")-g- a)^V ^^oflAi ^nH- ^JL^L £ 

Wtt ^1 2 FFT-^(320), ^7l ^sj-^ <3<*o_S. <g^Uh -§-#2] u] 

3 3Hl-Sr*H ^^>ji ^-(330), ^ ^-71 1 FFT^KSIOHH 
^ #5.2] Sfl^-i- #7} #(330)^]Ai Aljr^. ol-g-^>c^ ^§>^ ^-^71(340), 

^ ^71 ^7](340HH ^ 4^1 ^^-^-S "^^Hr 

IFFT^-(350)3. ^^nf. 

<43> Aj- 7 j *J--g- *)1 7m 400)^7 ^7} *m Sfl^T ^.^(300)^ 

^ ^-i: *ll^Hr ^ o^ 7 ](410), ^71 5fl^ sfl^- 

(300)^ #^O.S.^-Ei ^ O^7l(410HH cfl^ *j-g-°- ^o. ^A^j^ 

tt ^a]- 7 1(420)S. ^^c}. 

<45> ^, £ loflAi iL^o] *fl^ ^^.(200)^ *fl\|^-(100)» ^a]^ cilolEi y( n ) 

1- °^ilsL «>c>>Ai ^a]s x(n )ol %o_S- M.o]^r ojAj. -7} *fl\t( 110)51 ^ 

^ h(n)l- -B-tr*!- -g-# ^^^] #^*Vt^-. 
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1020020045575 #ej <£z}: 2003/7/25 

<46> ojnfl, X\£ <$qc%*\ %-^*}±r ^7} ^ ^«.(200)^ 3711 ^£ 4]Jl<?M- *]■%■ 

^i^KKLS : Least Square) ^ «<Hh4, 3MiH# ^ a>-8-*H ^ 
S}^ 3tKSRM : Sub-channel Response Matching) « 0 >^ ^-^t}. ^ 

^>7> Ti^l^r ^4. ^M"^ ^-ffe ^^^) ^D* ^9^" 

7>1^>^ ^*Rr ^ H o U -]°lcf. 

<47> ^0^^ ^^-A]^^ A>-g-^^£ C-flolE^l «V*j ^ Afl^ 

£ LS *fl^ ^^7l# ^1<L>W. 

<48> o]£. ^tfl, ^ y SB « 0 V^O. S ^3^r cHo]E^ ^(5. 2 ^ 

iLJl A|~g- 7>^«r -^(training sequence)!- ^^cf. 
<49> £ 21- VSB «<H}J15L ^5]^r cflolB^ tV EEll«?j^ ^ ^(odd field) 

<4 ^ ^ = (even field)S ^£lH , z]- ^ = ^ cfA] 3137fls] ^zl^BS. 

< 50 > zl ^ ^Izl^B^ ^*H^1 £<S*1Jl(^, 4+511+63*3=704^1-)^-, ^# 

^ £*r*l VSB S.— ^]^(^, 24^1), ^» #7}^ 

<H^lcf. olufl, Aj-71 Ajjr(^ ( 70 4 ^.g.) - ^ o. 47 flo] Aj ^. ( symbo j ) ofl c-fl 

o]Ei ^lzi^B -§-7] A}Ji 7 > ^fl^, zl cf-g-ofl o_ a} ^ Al^(p seu do Random 
Sequence) 91 PN 511, PN 63, PN 63, PN 63<>1 ^7]]tr4. >Hl 7fl^ PN 63 ^ ^ 
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1020020045575 #^ Qz}: 2003/7/25 

¥ #*fl PN 63^r €^^>^f ^r A 3°\ ^Hi^T. ^, 'l'^r '0*^-3., '0'£- 'VS. nfl |£ 
D>cf rcj-^, ^ p N 63^ ( even) /*^ (odd) 

ins M-^ ^ 

<5i> ZL^^L, M-^xl 312^1 ZL^B^l^ 4 ^ln^H^ ^lZL^H ^71^1^^ 4 all 

<52> ojir)], ^1-71 ^^^fl ^ZL^H*] 832 ^1- 7}&K\} ^1^1-^- A>-g-^) ^ ^-<jL 

72871] ^-g^ ^Jo] 7]-^^, ATSC &^<JH| ^JL^S s)o] 

5U^ A>^(^-^*> ^.f 7 > o>q^ ^oi ^^.oi] PN 63 ai^I- #^)* °1 

-§-*H ^-i-^H ^ ^ 8207fl5] &&&S.S. *ti 

1^) 41.3187fl^ l£7f ^T-fl^jEI^ ^ 41Hz £}-:□. 1- ^ ^cf. 

<54> LS *fl\t £ 3^1- ^ ^1^1 (Unknown 

System Identification)* -Sr^l^ (parameter ) ^ %:Z\]S. -g- ^ *1 3 ^ ^1 4 . °}7l 

A i x(n)£ ^ ^J:B*| tf-g-o] ^tj-Ai ^ L7 flo| o.^ ^ cgo^j 

<55> / 'OO, if 0<m<Z,-1 

[i^^j-Xj I ] I O, Otherwise 

<56> t (n)£r £3 <0SLOltf. h(n)£ M*ruL*> ojA]- f- 7 > *fl\t 

(Discrete Time Equivalent Channe 1 ) °1 £r Jl *H , y(n)-gr h(n)-g- ^f-^r^ 
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1020020045575 <£z}: 2003/7/25 

HSlJl h(n-)o, o.^ h(n) o) cf^-o) ^^ai 2 

<57> 2] ^ = [^C-^-J ^C-^+D- .. ^CO)...AC^-l) acat c )] 7 

<58> ^7]Ai, ^^l^ol^j N < loIjl, ^ ^ 44 ant i -causa 14 causal * 

^ -§-#3 M-E}^. 

<59> 

Ol ^ o. 34 ^tfl L+N-l^ ^ ^^o]]A-]n> ^ 

[^^V^ 3] I O, Others 

<61> 

<62> z.h-tv^ 



<64> 5] 

<65> <^7H, R-& x(n)^ ^>7l ^ flKauto correlation matrix)^.*) i«8 j^S] 

<66> -z.-t^v- 1 
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1020020045575 %^ <H*>: 2003/7/25 

<67> ZLSlJl, x(n)4 y(n)^ ^ ^3 (cross correlation vector)^.*) i»l*fl 

tj.*<*| 74 ^o] q.^ ^ fltj.. 

<68> z.-wv c 

[*r«M 7] — 

<69> Aj-7) 6 6j| ^ x(n )0. £ c ^ o}- Al^olH-S. II n S.-T- 

^ ^^ol ^rf. a)-^ ^ 1 ^ IfolES p°M- -R -1 ^ # 

71 5^^ 3*fl^ o.^- <go^ ^ oi 

<70> a}7H, tfaL^ 3£r 4°1H ^ ^o_^ ^-a]-^ A] ^ o] ^ A] 

# ^o] o>^Jl 3 o]) -A^ a <»<C^+AA c )^ A}Ajo]cf. ^ X\s. 7 \ 

9X$r ^Q^ZtSLS.^ 2±7] ZL^Jl Plsfl ^Al^> 3. 

y(n)£ 7 r 3^r°fl cg*j=o. ^ o. ^ .y. ^ ^ 

<72> ZL^uf, Aj^j 5fl ^^. og^Al^ &&7}# ^<?H^r ^^Hl ^€^1^7> 

#7^ SX^uy 7]7x} ^oj-ofl^ C-flolEi7> #7^ SZcf. 

<73> ol^«-E^ cflolE] A>olofl ^^Al^ 7 ]. ^7};*] o^AlJ^}. sfl^ ^.4^ Tj-^-ofl tfl 

*M A oM #^ A]^ S ^ E ^ ^33. HV^o] ^o,] cfl^ ^^-^>ZL7 r 
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1020020045575 #3 < U^\- 2003/7/25 

< 74 > j£ 4 ^ LS ^ ^d\) t\]o]B\7\ 77)^]^ <^-§- £Al*V ^ojt}. & f £ 4^ 

(aHl JE^m VSB ^ ^IJL x(n)£- £ 4^ (b)^ £^7l*H*> ^^Jr ^ #31 
i-M*] 7LH1^ 0^ 5Hr ^ Cw) ^ £ 4S1 ( C )*1^ ^7l?_H*r ^ #jl 

M-^l ^tNfc ^*fl HH^7> ^7fl*Hr *-0Oo S ^ ^ 544. 

<75> o] ^ o. ^.g. ^-sl-tV y(n)£r ^>2fl^ 834 £o| a^^cf. 

<76> = 

<77> ^e^, j£ 4^ (d)Sf (e)^^ -T- z]-z}- -f^t!" 1- 

<78> olnfl ? ^-71 ^tj-^l 8^ y(n)* #7] 7ofl tfl<g*H jy.^, ^>7]^ ^tj-^i 9 Q 

<79> 

X.- 1 

y J-*fl7> Ej^ ^^-olcf. <^ 7 lAi £^*V ^a] c-flolE^o] ^(«)ol ifl^ ^-4^- AlJrOj 
^^o] O o] ^-l-^(random var iable)eHr *H£* ^l*^ ^*fl *fl7i 
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1020020045575 #3 Qz}- 2003/7/25 

^ ^ oicf. ^, Aj- 7 ) 94] 7ltfl# ^a>^ i?{ • >°. ^-g-Al^^ 

3r>7l^ 104 

<si> ^oko> = Eip^oy+EiPjCoy 

V M = 0 J 

Z.-1 



10] -/»,co 

<82> ZLE^S, %H O ol 5)^ <£ ^ ^Uf . 

<83> uJ-bH, ^-71 ^ ^^71(200)^ nfl ^JEl^-Ef ^ ^ ^}JL oj-^ 

(Ensemble) sg^-g- *m *g 5-2-3. tfl*l*M ^ ^ 7> 

<84> £ 5^ Ol&ltb ^ LS 1^2] ^^7]^ ^Al^]^. tiO] 

7HH D 13 *^A]j:^oj ^-g- Aj-^tcross corrlation) p(n)^g- Tll^}^ tfJL 

^^-¥-(210), ^>7l^ jR " 1 ^ ^"71 ^>JL 

P(n)# *8£#*M ^'0°, " — a + 1 , • • • , O , • • • , A/^ - 1 ,7V c ^ 

^*fl ^ ^1 *HVl ^^-(220), ^ o]^ HeflojoiH ^ ^C«-l)2]- ^ 7 fl 

^ ^-^(230)3 ^^4. 
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<85> #71 #JL #*}-& ^^-(210)^ ^JL^Sl 7 fl^ s 31 1 ^TJ^H #J: 

# ^> ^S^lfe ^1^71, #71 4 ^^71^1 sfl^ ^£ ^Rr ^^7], 

Hi^ol #71 ^713] #^ C-l^ ^r^7lS ^€<=r. 

<86> #71 ^Al *||^ ^^.(220)^- ^^JL^l 7>7l#^; ^^^<?1 ^ 

^ 7>i#*}ul ROM Efl 01^.(221), #71 #iL ##& p(n)^: ^> *1 

<2^1^ 3^ ^7fl^ ^1^71, #71 Z}- ^1^7131 #^*f #71 # Eflol^-(221) 

^1 A ^Rr ^7flSl ^-^71, #71 Zf §^71^1 2.^ Cl^H ^ 

^ /T,oo «=-^ a ,-Ar a+1 ,....o,-»,Ar c . 1 ,Ar c ^. ^ 7 >#7l(222)S 

<87> ^, ^Al^ 7l ^| cfl ^ ^11 y(n)£r #Jl #^3J: ^ Across correlation 

generator) (210) 3 *l<£7lS <§AQA . A AQA^ y(n) ,y(n-l) , 

. . . ,y(n-L+l) 2jt#^r ^^1J< 0</<Z,-1^2|. zJ-Z^ ^7HH ^-*fl*lZL ZL & 

#°1 7}#7HH sl^ Dl^^l^ #^ #^-U: p (nH ^*fl7.H, ol^Tll #Jl ## 

?J: p(n)^ *im ^^^f(220)S ^cf. 

<88> olnfl, ^^#317> VSB Al^Efl^ 7>ol o]^l^ 7 >^ ^ °-o^ ^7^ ^^^1^7V 

1 SE^, 0^1 4^ y(n-k) ^ -y(n-k) #^^>H^- *}*= *I^7l5. tfl*l€ ^ & 

t\. o^Tfl #JL #^^#^r SLSf- ^ 7M^ 

<89> #71^ ^«J-# 7°1H ^eWItt zVol *fl^ 7^ ^^^1^7> 

y(n)°l #2. ##& ^#^-(210)^1 ^l<a7Hl ^o] 7 \ oi.fi. nfl^ o^ulf- 7^4. . 
£ 5°\}*\^ o! o.q- #jr p ( n )0. o]^ I-B^oj ^ 1 -^-1- ^#*> 

tt *im ^^-(220H ^7^^7l Jfltr *1H#*17> ^iL^i}. 
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^. p '« mm, M ^ 1 -^ JV ^^ 7\z\] 7]<£7\o]] $*m<L3_ 

^^Cf. 7]^ Z]- «8#o] ^^5. #^5]^ ROM 3Mt-(221)# 

uif z^o] #^J7H^ ^fl^lJl, N7fl^ ^^71 (222H1 *\ 3L^ c]Sfl^ *fl 

M M €3 ^(230) 3. 

<91> s-o^ R0M Eflol^-^ ^( R0 M ^ = 0)4 ^ ^^s-jzf §*fl*lul 

«fl^l ^ ^~^>2] ^ ^ n) ^j-JL ROM ^±±r #7>^4. 4^1 4-§"^ ROM & 

^7\] *JH St^H N7fl^ ^Jb-a- =L tt^r »}3. <$7] 2^ «flEi# 

4. 

<92> 

°H, <£<>}ufl £X\x] ojjgj^ o.^ ^X^efjl ^>ZL, o]^ sgvzy} 

*^c*)*_ ^7]^ ^*vai 114 ^ $14. 

<94> ZL ^ Jl! £ 50} * fl v| ^ ^E^(230)7> ^-71 11^ ^ofl Sflt^H, 0 )% 

A ^ ^ i£B-2] oj^^ *fl^ fifl^ J±-tfJf-(300)3. #^4. olnfl, 

#7] ^ €^(230)3 °g^£]^r 4 h <±= 3] ^ 

*B>i M €^-¥-(230) 5Etb ^fl^ 54°.^ slJl, = 3j<y<>] 3g-g. ^ 

x\^*}7] ^tb ^l<g7l^ N7fl ^.SJ5>4. 
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^ iL#*>Tr *m sfl^" 21^(300 HI tflsfl^ ^1*1 

<96> ^, ^ h(n)^r ^Jl 7>^^ ISI» 0O.S *Jr#J&^ ^fe *flJL 

5- ^ (zero forcing) a]t> cg<* ^o. <3 a-^ ^<gl) ^ ojcf. 

<97> 
<98> 



iwi i 2 ] A "' w = z "'{«k} 



<99> 



H(z)^ h(n)Sj Z ^^cf. ^C«)*A- 1 C«)=8C")olH.S. 
x(n)£ ^"71 ^*fl^ A" 1 ^)^ ^Al^g AlJ: y(n)^ zJ#<£aj. 

(convolution)^ -f-*M ^r«j-^ 134 ^.^r 9X^. 

<100> [^^13] ^C") = [^(«)*^C«)]*^" 1 C«) 
<101> <^7l>H, <3a>°. ^^l*Vcf. 

<102> ^5}-^ ^^oflA^ Z p ^3.- oj-Eflo] ^^j-Al 14S >J. ^-o] -3)-^ cgo=joflAicq 

^€ ^fl^^ ^4^r -§-#-2-5. M-^^Jl ^ a}# ^^Hfr 

l^n±\ 14] c " 5 t — ) 

<104> Aj. 7 l^ ^ ^^ 0 ] sat]., -o^ ZF ^-f^ <*j*fl 

-§-#^ *1°H Aj-^-ojo] zJ^Vj^ o. ^ H o]^ Al-^cq JYM±. A ^ + 
A tiV^<Hl H ^°H1 ^(transversal filter)* ^*}7) $\f$\*] nfl-O ^o. 
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*r^3]<H«- €AS tbcf. ^ ^^Hr ^ ZF f-SHr *1*><8«W*13 ^#<3^ 
(Linear Convolution) tfl^Hl ^ ^^(Circular Convolut ion)# ^^7} 

-§-#3 ^o] 7 } zjo^ FFT ^ ^ A>ol2,^ til^sfl^l^ ^ 0 fl 
el oR 1 (Aliasing) 5&^r, Sl^-M-^ ^i-M ^|-7]<a] ^^o] ^j^g ^ oj- 

4 o.^c. icf ^ ^ zi^b <o 

<ios> neiq- ; ^ S^i(ZF) ^s}-7)^ cf^ -f-^M i-c^^ ai^s-o^ 

37l7> til^H *ti^ *ti-°- 3^ ^(NulO^i ^ ^-f <y^^ -§- 

ufl-f £H s)^ -J^} « 7H ^ >7ll4 rc^ ) 7>^^tH2f£ #^(Noise 

Enhancement) 0 ! *fl-°- Ti^i^ ^°]tk 

<106> *(W*Rr fl><4 £o] ojjg^ o.^ 

# ^ cflA] RQM El )o|^- S -H]^ tg-Aj- o^o] -^-^l-Tll ^ 

<107> -«J^ fl £.^3 ^ cf-g- ^ofl^ ^floj-s)^. ^--g- <^1^7l« oj-g-^V ^71-^(400) 

<108> £ 6 £. ol^e> a. ^o>*Kr AflS^ ^sHr ZF *ti^ SjR iL^-«. 

(300)5] ufE}-^^ Aj-^] , ^A]£]i=. A]^ y( n )S] K\]o)B\ ^-jr o] ^ 

cflolE^ ^4 f^Aj^ 2x FFT# 7j-^7fl lx 
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— 2x ^^71(301), #7l ^^(200)^ ^€ -g-^- *C")# 2x FFT 

0 m\ ^ AS. ^^71(302), #71 lx - 2x €^-7} (301)3 2x 

c-flole] l-s.^- ^iLjEL £«-SHir ^1 1 FFPM310), OSM ^ *H\i °J 

€^ ^^Hr ^AS. ^^}^ *|] 2 FFT-^(320), #7] ^ 2 FFT^-( 320)^1 

^ ^3 #^^r *H#*}:n. ^cjo) R0M Efloi ^-(33o)«) ^ ^ 

71(324), #7l ^ ^^71(324)^1 ^1- ^^«l-o> ^ £ * #^*Rr ROM 

•M-(330), #71 ROM 3lol^-(330)o] 2 FFT-f (320)3 ^ ^ «1^3b8: 

#*Kr *\) 1 ^ A 2 #^71(331,332), #71 1 FF-PM310HH #33^ <3<3 
^# c-HolBl^ ^± A 1 ^ A 2 #^71(331,332)3 #^&3 4^ ^ 

*l*Rr ^± 71(340), #71 4^ #^71(340)3 #^3M- Al^> <^^o.S. ^^Hr 

IFFPf(350), ^ 2x #^}3 IFFT^-(350)3 #^o.^E^ lx «a) c-fl c>l e-1 
2x — lx ^«-7l(351)# ^p-#^rl-. 

°13 ^°1 £ 6^ FFT1- *r^Rr #4 A>ol^§ 2M^1 Bj- ji 7^^ 

^a]^ ^ y(n) ^ M7fl ^ c-flolE-lS ^^a] i x _> 2x ^71(301)5. ^^^cf. #7l 
lx -> 2x ^€-71(301)^ o]£ FFT #4 t-lHEi£l -f M7fl3 31°^ 3 c^ol o^<£ M 
7fl3 HlolEi ^ Afl^o. 2M7fl oj ^ 7)1 ^ i FF-PfK310)S 

°1*^ 2M7fl^l cflolE-1 ^-i- #Jl?_M1 M7fl3 c-flolE-1 -i-s.^ 7l^A^ F FT £ 

°1» ^#<£#3 ^"711 Sj-7] ^^Olcf. 
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<m> #71 *fl 1 FFT-*f (310)^7 ^71 2M7fl^ Al^V t-flojEi 2M 7fl<2] 

^^Hr ^ UMb] 4^ ^-^71(340)^ 

H^JL, #7) ^ ^«-(200HH ^£ *flV|o} o.^-A( W )o. ^ ^ 

(zero padding)7l(302)S ^^ji, #7l ^S. ^^71(302)^ #7l jtyg 

2M - N7fl^^ 03M- ^7l-*> ^ 2 FFT-¥-(320)S. i^<?H ^+ <^^o s 

°}^, ^-7] ^1 2 FFT^-(320)^ ^Oej-ji ^(*)^ 3^0.5. q. 

ZL ^^o. cf-g-o} 15 <2|. ^-ol ^7)1 ^7} 5a^, o] ^ 

<114> 1 T 



15] ^C*0 



<115> 



<116> olnfl, A(k)!- ^71^1 160}^51 ^t^. 

<11?> 16] ^C*> = ^C*> 2 -«- ^C*) 2 

<H8> zl^jl, ^v 7 ) A(k) ^ 7l o^ ^^j-Ai 17J21 . £. ol ^.(330)^ 2* ±Sl oj-g-^t}. 

<119> -i 

17] 1 ^ J ^C*) 
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<120> ojnfl, 17 ol ROM ^ ^fl ^i^S £f-§-^ ^*H=i 184 *^ 

<121> 1 ^ ^ 



18] ^C*5 

<i22> a o > 7 ] R0M(330)^ ^il- ^*Rr 16^ 3E. 6^1 ^ 71(324)^1 l 

^71(321)^ 2 ^71(322) ^ 7>^ 7l(3 23)^- oj^-^H ^€ ^ 5^U, ROM ^oj^ 
(330 HI <#7] 17^- nV^Al^lS.^- cflolE-H: *fl$] ^t}. h^jl, <#7] ^*H4 

18£r 1 ^-^71(331)^ ^1 2^^71(332)1- 

<123> ! 



A o v 7l 1 * 2 ^-^71(331,332)* -i-*lH ^ ^) °1 ^ ^ ^ 

x^US ^3<?1 ^sK- <3<* ZF -^5)-^ 4^ ^7l(340HH 1 FFT^-(310)^ # 
^4 Ai-71 *fll ^ 2^-^71(331,332)^ 
<124> #7] 4^ ^-^71(340)^1 #^^r IFFT-?-(350)S <^£H ^ ^ojg. ^5]*), 

^^^-S 2M 4^ c-flolE^ 2x->lx ^^-7l(351)S <?ms\ 

-2-, ^-^tt w>s ttl^^lcf. #7j 2x->lx ^^71(351)^ 2M ^ Hi o] e| ^ M7fl 

C-llolE^> H-H^l M7fl^l CflolE^ W^C)-. 

<125> -g- hv^o] ^aHHIa^ ^ <^o} A]jr y(n)o fl cfltt ^1# Ir^AM" 4^ 



5a 1}. 
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<126> # 7 | *fl^ Sfl^f iL#^-(300HH ^7} Q**T>\7\] o)^o]^Jl 7 }7$ 

^ *fl\i fifl^- iL#^(300HH #-g- ^71^(400)5. ^13:^ 

Q -fr^ ^(colored noise)^ °1^<^ 5^3. # ^ ^cf. 

<127> a, #-g- ^7^(400)^ <8 3 *1JL«- q(n)^e1-Jl ^ q(n)£r *}7l^ 19^ 

<128> <?(>0 = x(m)+v(«) 

19] = ^c«)h-&" 1 C^)^C«-*) 

<129> o^H x(n)^: °1#3^- Q*±5.o)jL V (n)£r ^ ^-^S^l ^ ^ 

1^ «flAfl ^ W (n)4^ ^^LS. ^7}\+ #^olc).. 



^"71 ^171-^(400)^ ofl^7)(410)^ v(n)°l 4^ ^ 

317} fl^fe- ol-g.^ -B-^ v (n)£ ^(random vector) 

{v(n-D, v(n-2),..., v(n-L)}7> ^^ofl (project ion) Al ^o.s*| i^S. ofl 

^(forward prediction)^ ^OO-g- ^.^ZL, ##7l (420HH o] ofl^s} 

^v(«)^. v ( n )6fl^ BBfl ^S- A}7]7\ oj^^lcf. ^ ofl&<g ^v(/7)^. y(n ) 

°1H « B fl v(n)« ^^5r(whitening)Al^ofl ^*fl ^*]«\] #^r€ ^-g-i: *fl7l 

£ 7^ #7l #-g- ^71-^(400)^ ^ ^^7l?_> ^<?Hl^r 

^1 °1 ^ ^^Hlfe ^-g-^l ^lTl^ ^Jro} ^r^^-i; #3*Rr ^(401), #7l *H 

^ Sfl^- J±#^-(300)^ #3 #71 ^(405)^1 Mil -H-^ #-g- v(n)^ 
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^#*Rr *fl 1 ^71(402), ^7) ^ 1 ^71(402)^1 

*}?]JL, n x}ol5) ^-i-o] vtn-l),..., vCn-D-S- °l-g-*H v(n)iM: afl^SH ^»)# 
^*fl ^fe ^ ^1^71(410), #7l « Sfl^- ^^(300)^ #3 q(n)^S.^-Ei # 7 J 

^-5- ^]^7l(410)oflAi oj]^^ v(/7)^. hh|^ ^--g-^- laWAH^Al 7]^ 4 2 

(420), -#71 ^1 2 #^71(420 HI *| ^ #-£o] h)t)Q ^ ^o] 1^5^ x\^= eg 
^^-^V ^ ^ ^-7] ^i(405)S #^*Rr #^71(403)^ ^^tf. 

<132> <^7}x), pl oj^-g 3 ##71(404)4 ^l<^7l(405)^ ^3-71 ofl^7l(410)^l 7fl 

^ ^H^>7l 3-°^, ^"71 *ll 3 #^71(404)^ #7} 1 #^7l (402)4 

#-g- ^1^71(410)51 #^ *>» ^1^71(405)5. #7l 7.1^71 

(405)^ Al^> #7l #-g- ^1^71(410)^1 A ^^7]sL # 

<133> o]2\- ^o] £ 7 ^ # 7] ^tq-Ai 19 <q. £ol <2fl^. iL#«-(300H*l 

#^Tr ^IJl qdiHl^b ^Jl. x(n)4 -fr^^- v(nH & > ol a] 

31 q(n)^ ^ ^l7l^-(400)Sl l, *|) 2 ##7l (402,420)5 
<134> # 7 | ^ ! ##7l(402)^r ^"71 ^ Sfl^- ^^-(300)^1 #3 q(n)JL5.^Ei ^ 

(401)» #34^ ^ -SM ffll) -fpJf vOO'Sr-g- ^#^t}. 
<135> olitfl, #71 ^^(401)^ #71 *11 1 ^7l(402)S. #3*rKrCil, £-^7]?> 

-^"iN^ €-^^]Jl(training sequence)!-, n^JL cIHeI ^Tjojlfe- *H7l£l #:£ 

^ #^3M- l ##71(402)5. 
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<136> #71 A 1 ##7l(402)olH ^^-gr v(n)^r #-g- <^7l (410)^] ^ ^ 

% ^1^71^ ^^^4. #7] ^1^71(410)31 Z| *l<£7l<>} ZJ-ZJ- 

^1 ^7HH aflHf7l 31^5}- ^Sfl^lJl ^ ^71^1 ^32}-7> 7>#7H^ ^ 
2 #4V7l (420)3. oH, ^ ^1^71(410)51 7)1^7} ^1^7l# x)^ * 

a.E-1 ^fl^JElS. ^1^71(410)51 #3^ v(«)^ ^>7lol 20^1 ^>U|J7 ^l^ 

214 ^-ol S^slcf. 

<137> ^ ^ 

20] -W- S^«.-*> 
I^r«H 21] 



<138> ^ ^ 



<139> 

^ ^-g- oll^7l(410)5l k 711^1- ^H^, L ^ ^ 0^71(410) 

51 *K^1 t}. 

<wo> HSlJi, 7M^(cost function) J -I- ^ ofl^ ^.^S ^f-g-51 225)- 

^51# tVcf. 

<141> J - E{e(n) 2 } 

2 

. , , , — „ V / 

<142> o}7l>H, JHM 7lcfl^» oJ#^ o]p)^ e(n) ^. <^ ^olcf. 



<143> 



#71 7}Z\^ J# S)^5}-Al7l£^ *Kr k = 1, 2 ^>7l £) *IH #7l 

J» Pk °\\ tfl*H uj -g-g. *]) ^ ^>7lo) 23 3f ^cf. 
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<144> .a j 

23] 

<145> LMS <£lL^-$r A>-g-^ Tfl^ ^-g; ^*ti ^-71 23^]^ ^-1-^ 7ltfl^l tfl 

*}7)2\ 24^ ^-ol £tf. 

<146> 24] ^{*C«) - v(»-A:)} — • vC«-/t) 

n^-eM, /»*OO.g. A^ofl 7J a]^ k Hj^ a^7^e}-ZZ. ^ ufl X\?}6\] n).e^ 

<148> [^^A]25] ^aC"-^1) = />*C«)-»-M ' ^C«) • vC«-/t), Ar=l,2,---^L 

<149> _ 

#7] 7SA}^ Tfl^l- ol-g-^ ofl^ vCw)o. ^ 2 ^-a> 7 1(420)s <^ 

£)o^ ^Ai^ a]Jt q ( n )^ H^SH^ ^Tfl ^tf. <^7l>H, 31^ ##7} 

(404)^ ^1^71(405)^ *]H°1] ois^^i^ 

<iso> tcj-efA-l , ^-g- ^71-^(400)^ #^ r(n)£- *>7]^] 264 

<151> ^OO — jcC w )-«- ™C»0 

[^T*H 26] = x(ri}+(y(ri^- v(w)) 

<152> ^ 

°}7H, 3*1 #4. ^71 ^7^(400)^ 

<153> Aj-7] ^tj-Ai 26^ #vg- ^7l(403)^Ai ^^^(decision value) 

H.*}- ^-cfji ^- ^ ^lon^ og^cj-ojl^ *>-§-*}*l &jI ^ c-flo) 

BJ- *}-g-*H ^}^7l(410)# ^*M^-£ ^o) ga) <M3]-£l^ ^cf. 
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<154> £. 8 £r °1#<*)H<2}- Qo) Ajtgs} ^ 7$r5\7\ ??{-%-£{±= VSB ^ ^ n^ig TV 

^^]7l^ ^ VSB «<H RF(Radio Frequency) 4liL7l- <?>Eflu|- 

(11)1- #*fl #M(12)*r A>-g-^7l- ^*Rr ^ ^ ^Sr^^-i: -f # 

71 *im ^^K^] ^3*1 RF tfl^sl VSB ^r^Hr vfleU eMflvg a] 

It ^ei^cf. 

<i55> 5fl^^] i^]H^* -f-s)- cfl^ aijt^. ^^>^ ^-^(12)^ % 

^ ^IJl^ *im ^1JL2} ^71, #-g- aI^t^ 7l^o_5. *fl-g-^ ^.(Surface 
Acoustic Wave ; SAW) €3(13)* -f-^Xl 

<156> ojnfl, c^ig av^ A]jr^ <g ofl S> 44MHz^ ^3K^^-&) 6MHz^ tfl^ ifl<*() 

£€■ ^^-7> ^7fl^s.S SAW ^Bl(13)<HMfe ^(12)3 #^A^E^ ^J±7> ^7.fl*Rr 
6MHz^) tfl^nV #71 JI uf^^l ^?I-g- SL^f- ^7]^ ^ IF ^-71(14)3. #^tr^. 

<157> Aj-71 IF #3-71(14)^ A/D €3M(15)S #33^ 41 :M 3711- ^1 

§>7l SAW ^(13)^ #^5^ Aljrofl o]d1 7^1^ o^Cgain) 3- 

*fl^. , ^71 A/D ^^-71(15)^ ^ 37l^ Aj-7l IF #^71(14)5. 

jfsi ^m^o} v]*}^^. % 7 ) A/D €*7l(i5)*IM 3*1^ a^a ^43^ 41^^ 4 
2^(16)41*1 4^, #^ 4^, DC A]7]^^\ 7\Q *m ^5r7l 

(17)5. <^€^. 

<158> #71 ^ ^71(17)^ &7]& 5. 1«1M^ *flV| ^^.(200), Sfl^T Ji 

^-(300), g ^-8- ^171^(400)5. 71^ cfl^Sl Cl^l^ Ajjrsj. 

°l-8-*H ^71 717-lcfl^ c^j^ Al^ofl Aj^^V TiA^ ^O.^ ,Jioj ^ 
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?d# 0 l^ #^<HH ^VA>5]cH ^Mfe JliB ^l7i*V ^ ^71^(18)^- $1# 

J±3 71(19)3. #3*V4. 

<159> ^-71 ^71(17) ^ ^ ^«.(200), *fl^l Sfi^- ^#-^(300), ^ ^ ^ 

71^(400)^1 ^ ^# g ^-g-^: #71^ E H^l £ 71- #2:*H #A||*1 

<160> ^, ^71^(18)^ #71 *m ^-3*3 #^S^-Bl #A]Al #oj i]^^ cflolE^ AJ 

^71 ^71 ^JH^r °1^7ll ^sfl^l ^71 4lJL#£: ^# M. 

^71(19), FEC-^(20)3. 

<161> J£ 7 ] iL>§7l(19)fe #71 *fl^ ^71(17)31 #3 -aJtS-^-Bl #71 fi-U-|(12W| 

^ °>7l^ #ff- $1# *fl?1*M FBC^-(20)S #71 FEC^f(20)^r #7l 

. 71 °l-g-«M fl# ^-S-°l ^713 ^ISS^-El ^a] B^ilB 

<162> oj^A^ £oJ Tgr$6\] tcf^ ^71 * A]^7]^ eg 

^ ZF « ^ #*1^ ^4 Jl^7> 

<163> LS wj-^ofl *flv| ^7l# A>^6.S.^ f ^ *m£\ ^H3H1« 

1-^, &<£^sLQ ^ ^3., ^3 ^fll4 ^^>7fl ^ 

M« *r 5^. 4^1, °1^M1 ^€ *e^* wh^i 

« ^» j£#°i ^ ^eflsi ^7i(oim 

*i# <3^hh s-i^r n -g^*Rr ^7iM- ^71 
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<164> §*fl ; <3*H|^ Ojs^^- ^-f ^ ^5. TJflO] ^S.n_V U- 

T^JL *fl#*Rr ISI 2.^ ^l^^o> <5}±r o}°-£_ yg^y} a) 

5H- ^f-iliM, A]^ t}^ ^s. ^o]] ^jl*V ^efloj ^711- |?5}£1 

<165> ^fl, <a^ol ^ ^1 *fl^ -§-3-71^ ^-f *fl\M -S"^ H^r ^ 

*fl*}fe 1-^, -g-^ e°l ^Hl €^fl*Hr OdB JL^H 

*im#% -g-^Sl ^^ol ^7fl*M ^O.S «JH ^Aj-o. ^o. ^ 

^» 31^} Jl ^ q^o. zl ^°\}*\ yJSL$= ROM ^ A}-g-^-o_s.*| %V 

# -fr^ 7>*l7fl €4. ^ ^ ^ ISIM- ^-o-^ ^ 

^1^711- sl^s. :§-;*}-£) 71 *fl-g-<i #7l<4 ^ OdB JH^B ^fl^HJE. £ 

i^Tfl ^ 5a tj-. 

^E^l ti^H ^ s};el3Hs. ^s)^- FFT» A>-g-^- ^ ojo £Si 7J 

-^s]-^ (Equalizing Range) -8- °1» <r ^^1 £4. Jl^H(pre-long 
ghost) liS ^- Jl^iB(post-long ghost ^ ^-Sj- ^^o] a]^V ^S)-7l 
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<167> oltf Qt$q vfl^ ^-Sfl ^S^WS £ 71^ ^IH^I o>u)^ ig 

<168> 7l#^ xfl-g-iLS. $3 5] ^ ^o] o>ujej- 
^ igiflofl <^H ^Sfl^o> *Vtf. 
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i] 

3*1^ TV ^ ^iSS-f-Ei ^ 4^71 W *fl^ # 

*H 5U<>H.- 

#7] ai^c^ -§-#-§• Z}-Z}- ^^os ^3*Hr 

ai^v cg^ o. s £^sHr *fl\| sfl^- if-^H tH^St ^-g- ^io S ^ 

^ *fl%3 ^ 

2] 

1 %H1 &<H*1, #7] ^fl^ 

p( n )# 31 aj-*}^ Aj-^ ^J^K 

^' Cw) C^7i^, w _.jsr a ,-jv- 4B +i.....o.--..JV e -i.jv- 4 ,)^. 
^ *fl\l M-»M-, 

7l O]^ Hefl<y^ ^ *fli=g ^C«-l)2f Aj- 7 | £X\ *flVg ^jJJfd))^ #^ 

3fe M ^A] *fl^ ^OOjzJ-o} ^*}a) ^*flv| ^B^S 

7 A-ir ^r^SLS. *}*= *fl^ ^ . 
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31 

^^7l^, 

^•71 4 ^71^ £^f- ^Jl p(n)-9_S #^*Kr 7>A>7lS. t 1 

^4xr 51 # ^3 £.3. *>^r *fl>| ^1. 
41 

^ 2 %H1 5a«H>H. ^71 ^Al *H£ 

^-71 -#Jl p(n)^- z)g <g^^l cH^7fl3 xl^7l<4, 

Z]- ^1^7131 >£ 7 J zj- #1^ ^t^Hr 4^7fl4 §^ 

714, 

#71 A ^714 #3* 2-^- ^C-)o. 7}^7]S. 

T^fe 53* ^8 £-3. *}£r *fl^ ^2}- 
51 

A 1 #71 *fl^ Sfl^- £L#^ 
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A o^l ^A]<a a] si- X\7 y y <%<*°\}*\ ^JIS >£^Hr 1 FFTCFast 

Fourier Transform)-^- ^r, 

^ o.S £^Rr 2 FFT-^s}-, 

IFFT^-S. ^S)^ ^3 ^ *fl\| ^ 
[3^* 6] 

*fl 1 ^Hl &<>H ; ^1-71 ^ Sfl^ iL#^£r 

4lJi3 dHEi ol^ uflojEi 1-^-4 &%X\*\x) 2x FFT-fr 7>^7fl 

lx — ' 2x &&7]<%, 

^-71 ^J*^ *flv| <y^^ o-ig 2x FFT ^ME-lt 0 

*fl^ ^fe 4^714, 

^-71 lx — 2x ^^714 2x t-flolE] ^*rTr *fl 1 FFTY 

^•71 O^ol ^^^] ^ *j)v| 0.^.0. ^^*>^ *1] 2 FFT-T- 
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^71 2)1 2 FFT-r-^] ^ g ^.g. ^§^j7 ^ A (k)# >^*Hr 

*m <y^i -§-#S] cj^-g. ^ ^}JL ^y) ^ ^^71^ ^ofl sfl 

#*Rr 3*13 ^-8- #3*Kr ROM^, 

^71 R0M3 2 FFT-r-3 ^ £ *J*r#-£ zj-z* #^7l^, 

^71 ^ 1 FFT-*MH #^3^ °m ^ 3MEJ3 4^ #7) # 

^71^1 #^&3 4^ ^*Kr 4i ^^7l^, 

^"71 ^ ^7l^ Al^> <$<*SL5L ^^Rr IFFT^, 

a> 7 ) Ippf«-0^ ^CL5.1fB\ lx C-HolE^nV 2x - lx ^^715. 
3^ ^JlS *}^r Sfl^ ^ #*1. 
7] 

l %H1 $a<H*i, 

A o V 7l « Sfl^- Jl#Jf 3 t^JlS^ ^3.^ <^1^H ^"71 ^fl^ 

2fl^- iL^-^H #^£l^ Al^> <^ Qdj Al^ofl S^-sqol ^S. ^-o.^ ^ ^ 

*1. 

8] 

7 5^1, ^-71 #-g- alM^fe 
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9] 

*^7l^V ^<LH1^ t-flojEi ^H)^ ^o] ^7^ A]^^ 

^JlS. #^^^r #^7]Q, 
^7} *m ^n^^-B] ^7} ^7)2] Mfl ^ ft^r v ( n )nV 

A o V 7l 1 ^71^ #^-g; ^Ho.S ^l^-^l^Jl, =L 7.}<£& 

°l-§-*H v(n)^# ^1#*H ^OO-g: ^*fl vflfe ^ 41^71^-, 

^7] ^ Sfl^- iL#^ #Sj £.3.^ ^V 7 ) ^ 6j)^7l *iM ofl^ v(77)o. 

^"71 2 ##7H*1 ^-S-^l ^7^ AlJll- SJ^^l- ^t!" ^ ^ #71 

#«MS ^7lS ^5]^ ^lO S ^i=. ^ ^ #*1. 

[^^H- 10] 

^af ^t!: TV ^ ^SS^-Ei € 4-^*>7] ^tb ^ f-S}- # 
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#7l oj^i y-\A ^r^Hr <m°-3, ^€-tb ^ ^sHr 

<8^o1H ^ ojjg-t o]-g-^ #7] ^ Aijro} ^ sfl^ iL^i 

a1^> <3<*_o^ ^SRr *ti^ Sfl^- Jitf-?-; =L^31 

^7} *Q£ 2-^2) ^SLsL^B\ ofl^}.^ Aj. 7l ^ 

^"g"* ^SHr ^1^^-* 3L^*H ^3^r 3* ^^-5. <5}^ *fl^ 

11] 

10 %H1 &<>H, ^ ^S^Hr 

3 ^A)Jr^ Aj-Jr p( n ) o. ^a]-^ A o Vjr a^^ 

^Aljro} 7.>7l^ ^*S1«?1 7ll^<4 -S-71 ^iJt p(n)-a: ^ 

^1 « M-M". 

^*fl ^1 « ^/OO^ ^^-i- #3*Rr ^3*H^ ^B^S 

3* *}£r *ti\l ^2}- 

12] 

11 %H1 aJ^, ^ V 7) #X ^AjJ=L^ 

Aj^nVso^ 7^5. <£7JS]0] <g ^ A]^§ ^<^A]7l^ Cf^oj ^ <g 

71^, 
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#71 z}- ^fl 7 )o^ §^ °- #31 ##& p(n)iL3. #3^r 7R_V7liiL ^ 

^3^r 3# *>fe *fl\l ^ #*1- 

13] 

XI 11 %H1 $1°]*], #71 ^Al ^Jffe 

^^l^ ^>7l#^; <%*m9l 7)1^1- 7^^>J1 ^o.^, 

#71 #JL ##& p(n)^: x}<£*]?)^ 31 ^7fl2l t^I^, 

#71 A ^1^71^ #71 ^loll-Sl Zl- «8^*Rr T=Hr?ti^ §^ 

71^, 

#71 z}- §^7l£] 2-^ el^H ^1 ^ Cw) * #^*Rr 7>#7lS. 
^#3^ 3-8: ^0.3. *m ^ #*1. 
14] 

XI 11 %H1 Sl^H, #71 ^ ^B^fe 

°1# 5.efl°J^l ^5- ^SMr *1#*Hr N7flsl 7.1^71^, 

#7l ^1^71 ^ 1 #^(P )* ^*}±r ^^71^, 

#71 ^Al *fl^ ^^-¥-21 Aj-71 ^^7)9] #^-|- #71 ^l<^7l5. 3) 

= H -l]*Rr 7>#7lSl-, 
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#7] 7\*l7}°\ #§H A 2 #^r(l-p )» <2fl^ iL#^5. #^<5Kr § 

^S7lS ^5]^ ^SLS. Sf-fe ^ #*1. 

15] 

31 10 %H1 sa<H-H, #7l ^ Sfl^- Jitf-ffe 

#7} ^A]^ ^!it ^1^1- ^r^Hr ^^Ai £#*Hr *fl 1 FFKFast 

Fourier Transform)-^ 2f, 

£^Rr *fl 2 FFT^-Sf, 

#71 *)1 1 FFT^M ^2Hr ^ ^ 4!Jl^ Sfi^M: #71 §^<g 

41JL-I- oj-g-^ iL^Kr ^^7]^)-, 

#7] #^7HH #^£]^ ^sHr ^ 41 3:* cfA] a]7_1 <^o_S ^ig^Kr IFFT^-S. 
T^3fe 3* ^$<L3L Hfe *q£ ^-sj- 
16] 

10 %H1 &°\*\, #71 ^ sfl^- j±#^ 
T^fe ^Is^l c-llolEi -i-^ o]<fl dlolEi f^Al*H 2x FFT* 7}^^ 

^ lx — 2x ^^712]-, 

#71 ^ ^^.6(|^ *fl\| <y^>, *<X>-§. 2x FFT 1-^-^1 0 

m\ ^ aflS. ^fl^7l^-, 
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#71 lx -*■ 2x ^«:7]^ 2x e|]o]t| J^S £«-S>^- Xl 1 FFT-t- 

*h 

A cM 03M ^U-l^l M ^ -g-^ ^^>^ Xl 2 FFT-f- 

41-71 Xl 2 FFT^fs] ^ ^ s^o} o. ^^ }JL A(k)# ^*Rr 

^ ^5^71^, 

*flM <3lb&- ^e] 7-1 ^>J7 oio^, a> 7 ) ^ ^^ 7 )o) ^ofl ^ 

#S>fe ^^1^1 «^ ROM^, 

A oM ROM^l #^#4 Xl 2 FFT-t-^1 ^ ^ ^^M- ^ ^Rr ^7l<4, 
#7] XI 1 FFT^-^1^ #^£l^ ^*Hr <^ ^ cflolE^ 4^ #3^4 ^7] § 

^71^1 4^ #^^S1 ^ ^*H=- ^± ^7]£f, 

^7l 4i ^^-^.S ^^Kr IFFTY^, 

#71 IFFT^ o.S.^-E-1 lx «^ z1\o}K\v} ^#<^ 2x - lx &&7}3, ^ 

^ a* xm 

17] 

16 ^1 5U<^1, #7l XI 5- 3fl^7l^ 
XI 1 FFT^H FFT« ^«8*H=r ^ *H^«- 2M°] ^-JL 7f^<j}<g, ^7) *fl 
^ -§-^ ^ofl 2M - NM7H <a^i -g-^ 2J°l)7fl'&^ 

OSbfr 37HHr ^-g; ^^o^ sf^ *fl^ -^sf ^1. 
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18] 

*H 16 #7l ROiHIfe 

^C*0 o] sj^js. ^ -g-^ ^^-^ ^Jf ^ o 

s. ^ *m ^ #*1. 

l^^ty 19] 

*« 10 %H1 &<>H, # 7 1 ^ ^71^ 

#71 *1)^.Sfl^ J±#^ ^O.sLlfB\ -f^ ft^-Or ^#*H §-3M 

#71 *fl^ S>fl^- iL^o} #^ #71 ^1^7loflA-l ofl^g ^-0.0. ^ ^ 

^.o. MHAfl^A] 7^7) S. ^ *fl^ ^ 

[^D" 20] 

*fl 10 %H1 Aj-y] ^J*^ 

*^7l?i ^-<LH1^ *£#Jl1-, c-flolEi ^Mlfe- ^-g-ol ^7^ Al^o^ ^^-g- 
^d^M 41#J:5. Ai^ 7 ] S q. i 

#71 *fl^ ^ Ji#«-cq #^^S^-Bl #71 AH^^^ a. ^ _o Aj{ ^ v(n) ^_ v 
* 1 ##7l<4, 

#7l ^1 1 ##-713 £*H ^l^^l7lJl, H ^#-g- 
°1^H v(n)2M: <^<*H ^OO^ ^*fl tfl^ ^ ^7]9\, 
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^7} *fl 2 #^>7HH #3-o] ^7^ AlJll- U^^«>> * ^ 

#7l ^^715. #^SRr ^7lS. 3* *Kr *m ^ 

21] 

*H 20 %H] 5U<>H, J$ 7 \ #-g- ^y]^ 

#7] A ^%7\$\ C^H #3*Rr 7}^7)S. ^S\^ ^ m^SLg. *}±r 

*m 

22] 

-3^* * ^4^(IF) ^*Hr fi-H; 

S7l; 

^•71 ^7}2\ #^ ^]^S-^-Ei *fl^o} o.^ ^<JJ o.^- 

CfAl A)7_> ^SRr *m ^ 2.^; ZLE]JL. 
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^*fl #^*Rr ^3^r 3^ -Ef}^ TV ^^l7l. 
23] 

A 22 %H1 5U<^, ^-7] ^ 

^Aj^^l ^>7l^ *|^o^ ^^t<y 7^4 ^-7] Aj-jr p(n)* *g 

*fl*r 1r*l ^ ^-^4, 

71 7-1^ o]£ Hefloj^ ^ *fli=| ^C"-D3f ^-71 ^ ^-tLofl^ ^ 

3^7 ^*fl £^ ^ ^W^S] #3*Rr ^MMU^ 13^5. 

531- ^ Cj*l^ TV ^7l. 

[^^& 24] 

*ll 23 *oHl £M*1, Aj- 7 1 -A] ^ 

^Ajjro] 7>7l^ S^o} crf^o) iJ-'s) 7jl^# 7^^>J1 ^Jl^, 
Aj-7l Aj-jr p ( n )o. ^ ^o^}^ ^ ^^o) cf^ 7 flo) ^^712]-, 

714, 
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-*7l A #^7l<q #^ 2.^- c^H *M«t #<3*Rr 7>a> 71 ^ 

251 

*)1 22 &<>H, # 7 ) *fl\i SJR il^f^r 

#7) ^Ai^ ^iJll- o.s ^Wfe A 1 FFTCFast 

Fourier Transform)-?-^-, 

^^}^ 2 FFT-r-^f, 
^71 Tfl l FFT^-°1H ^a] aijto} ^^.o. ^- 7 ] #3*1 

^ IFFT-¥-5. ^^SLS. t}^ TV ^7l. 

[^^*o> 26] 

^1 22 %Vofl oio^^, ^-71 *fl\| Sfl^r iL^-^r 

^4l3^r HH^l c-flojEi 1-^-21- f^^H 2x FFT» 7>^7fl 

*rfe IX -* 2x &Q7}9)-, 

A o V 7] ^-¥-<HH ^*<m ^ *C«)^ 2x FFT 0 

&°.3. sflcq ^ 3fl^ 7 l^ ; 
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#7l lx 2x 2x x%6\&\ -1-^-^- *ll 1 FFT-t- 

#7l 0&°1 ^^^1 ^ *flvg -g-^ ^^^-S £^Rr 2 FFT^- 

#7l afl 2 FFT-t-^| #^ ^ ^1^>J1 ^ A (k)« ^#*Hr 

^ ^^7l^, 

*fl^ n&Sr Pi Si ^^VJI SU-^, #7l ^^71^1 ^ofl «H 

^*Rr ^*lS] #^*Rr ROM*}-, 

#71 ROM^l 2 FFT-t-^1 ^ ^ ^SM- ^4 #*Rr §^7l^, 

#71 ^1 1 FF-PMH #^5]^ ^*K= o§<*| ^ c-flolE^ M.^ #^^21- #71 ^g- 
^7131 ^± 4^1 ^*3*Rr 4^ ^-^71^, 

#71 4^ ^^71^1 Al^V ^^^r IFFT^-Sf, 

#7l IFFPf^l #^ o.S^-E^ lx 1-^-^1 cfl ol &\ n> ^i-*Rr 2x — ' lx ^715. ^#3^ 
?A4r 4^-5. *}£r cl^l^ TV ^r#7l. 
27] 

*H 22 ^<H^, 

#71 *fl^ Sfl^- iL#^f^l #^ o.^E-1 f-sM #-g-.g- ofl^H ^-71 

^ Ji#^-°1H #^5l^ *1# cg^ Al^ofl ^£}ol ol^ ^S. ^-^-31} #1- ^ 

^71^ ^--S- *11?1^-!- cl i^-*H 51 -i- J^i o.5L c]*Ti TV ^ 

#71. 
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[^^*o> 28] 

*)] 27 %H1 &<>H, #7l *fl7l^r 

ofl^SHr ^ ^1^71^-, 

#7l Sfl^ Sfl^- JiL#-^ #^ 0.3.-^1 #71 #-g- ^1^7l^Ai ofl^ ^-g-i- fflfl # 
^sH^ ##713 3# s.^o. s ^ TV ^7l. 

29] 

*fl 27 %H1 91*]*], #71 ^ ^171^-^ 

*^7RV ^*Hm *^#S#, t-flo|E^ ^*Hlfe ^-g-o] ^71^ Al^^l 
<d^!*H ^#Jl3 #^*Rr ^d^7lsq-, 

#7l ^ 5fl^ iL#^-£l #^.2.3^ #7] ^d^7l^l #^-g- Mfl ^ v(n)^ 

* *f| 1 ^#7l^, 

#71 1 ##7l 9] <^«l- d > ^-^3 ^l^Al^Jl, ZL *1<££ gJr-i-a- 

<>l-§-*H v(n)^:# °H^f*H ^">* ^*fl vfl^ #-g- ^^7lsq-, 

#71 *m 5fl^- ^.#^-^1 #^3^ #71 #-g- ^1^7lofl^ ofl«§j^ vC»)^. 
^-^-i- ^^^l7]fe 7)1 2 ##712}-, 

#71 7fl 2 ##7HH ^ ^--g-ol ^71^ «y^«>o> * ^ 

#71 ^7)S #^*Rr ^7lS SJ-fr Cl^^ TV ^<j7l. 
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as 
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